INTRODUCTION
Since the landmark United States Supreme Court decision in Barefoot v. Estelle (1983) , upholding the constitutionality of a Texas death sentence based on several mental health practitioners' predictions of the defendant's future dangerousness, it has been widely recognized that it is constitutional for experts to offer such testimony even if that testimony is often unreliable. At issue in the Barefoot case were the pronouncements of a prosecution psychiatrist who did not interview the defendant, but believed that there was ''100% and absolute chance'' that the defendant would continue to be dangerous. 1 This testimony was deemed constitutional by the court even though the existing studies of mental professionals' ability to predict dangerousness suggested that such predictions were wrong two out of three times (Brief for the American Psychiatric Association as Amicus Curiae, in Barefoot v. Estelle, citing Monahan 1981 , who, in his review of five studies on this topic, found error rates between 65 and 85% for such predictions). In the end, the court reasoned that ''we are not persuaded that such testimony is always unreliable and that the fact-finder and the adversary will not be competent to uncover, recognize, and take due account of its shortcoming'' (Barefoot v. Estelle, p. 893) .
Following the Court's decision in Barefoot, mental health practitioners' predictions of dangerousness have come to play an even greater role in legal proceedings, from civil commitment of mentally ill individuals (e.g. O'Connor v. Donaldson, 1975) to more recent post-jail detention of sexual predators (e.g. Kansas v. Hendricks, 1997; Kansas v. Crane, 2002) . Critics within the legal and psychological fields have questioned the ethics (Faust & Ziskin, 1988; Lavin & Sales, 1998) , the validity (Cunningham & Reidy, 1999 , 2002 Edens, Petrila, & Buffington-Vollum, 2001) , and the biasing effects that these potentially unreliable expert predictions might have on jury decisions (Guy & Edens, 2003; Krauss & Lee, 2003; Krauss & Sales, 2001) . Although considerable advances have been made in the area of dangerousness prediction or risk assessment validity (see, e.g., Quinsey, Harris, Rice, & Cormier, 1998; Webster, Douglas, Eaves, & Hart, 1997) , there still remains considerable doubt whether these new procedures are being used in actual practice (see, e.g., Melton, Petrila, Poythress, & Slobogin, 1997) . Moreover, the court's assumptions in Barefoot that jury members and adversary procedures will be adequate to undo any bias caused by less scientific expert opinions has not been borne out by the limited research that has investigated these issues (e.g. Krauss & Sales, 2001 ). In fact, three studies that have directly investigated this question have found that jurors are more influenced (Krauss & Lee, 2003; Krauss & Sales, 2001 , in a Texas death penalty case) or at least equally influenced (Guy & Edens, 2003 , in a Texas sexual predator law case) by less scientifically valid clinical predictions of dangerousness when this less scientific method of assessing dangerousness was compared with more scientifically valid expert testimony. Unfortunately, the method by which different types of expert testimony may affect jury decisions is poorly understood and not well studied.
Given the significant liberty interest at stake in cases in which mental expert testimony on a defendant's dangerousness is proffered (e.g. execution in Texas and 21 other states (Cunningham & Reidy, 1998) , or potential life detention in the 16 jurisdictions with sexually violent predator laws (Krauss & O'Connor, 2003) ) and the poor scientific quality of such expert testimony in practice, it is clear that more research needs to be performed on the effects of both more and less scientifically valid expert testimony in these cases. This study was undertaken to add to the existing literature on this phenomenon, and to test a potential explanatory theory, cognitive-experiential self-theory (CEST) , that may offer insight into why jurors may prefer, or at least are more influenced by, less scientific expert testimony in these decisions. Before turning to the methods, however, it is first necessary to briefly examine advances in the field of risk assessment and examine the existing research that has explored the mechanisms by which mental health professionals' expert testimony on future dangerousness affects juror decisions.
Advances in Risk Assessment
Although a large body of research demonstrates that ''pure'' clinical predictions of dangerousness 2 (i.e. the type of the prediction offered by the expert psychiatrist in the Barefoot case) are unreliable (Grisso & Appelbaum, 1992; Faust & Ziskin, 1988; Hart, Webster, & Menzies, 1993; Melton et al., 1997; Monahan, 1981; Monahan & Steadman, 1994; Otto, 1992; Showalter, 1990) , more recent research suggests they are not as inaccurate as was portrayed in the Barefoot case (Mossman, 1994 ; his meta-analysis suggests false positive rates closer to 44%), and clinical predictions may be equal to other methods of dangerousness prediction for very short time periods (McNeil, Sanders, & Binder, 1998; Mossman, 1994) .
In making long-term predictive judgments, however, pure clinical decisionmakers are inaccurate for a number of reasons. Reasons for mental health practitioners' errors include such problems as (a) ignoring base rate information (the failure to take into account the normal level at which an event is likely to occur), (b) assigning non-optimal weights to factors (combining factors in manner that is subjectively appealing rather than empirically derived), and (c) employing the representativeness heuristic (the tendency to make decisions or judge information in a manner that fits our preconceived categories or stereotypes of a situation) (Grove & Meehl, 1996; Krauss, 2004; . For example, a mental health professional might place excessive weight on the heinousness of the defendant's most recent act (i.e. ignoring the base rate, assigning a non-optimal weight to this factor, and utilizing the representativeness heuristic) in arriving at a conclusion that the defendant will be dangerous in the future. As a result of these errors, for the long-term predictions of dangerousness required by the Texas death penalty statute as well as most jurisdictions' sexually violent predator laws, clinical predictions have been demonstrated to be uniformly inferior to other means of violence prediction (see, e.g., Borum, 1996; Gardner, Lidz, Mulvey, & Shaw, 1996; Mossman, 1994; Quinsey et al., 1998) .
Actuarial predictions of dangerousness are one of the most common methods of risk prediction that have demonstrated superiority over pure clinical predictions in head to head comparisons (see, e.g., Gardner et al., 1996, and Cormier, 2002 , for two studies, but see Litwack (2001) for why these comparisons may have been lacking). Actuarial prediction instruments are created from empirically verified risk factors (e.g. past history of violence, psychopathic personality, prior arrests), which have been demonstrated to predict the appropriate outcome for the population being studied (Monahan & Steadman, 1994 ). These risk factors are then statistically combined in a manner that maximizes their ability to predict the intended outcome. The Violence Risk Appraisal Guide (VRAG) 3 represents an actuarial instrument that has shown considerable success in the prediction of future violence (Borum, 1996; Rice & Harris, 1995) . A number of studies have indicated that it has classification accuracy close to 75% for violent offenders (e.g. Harris et al., 2002) . 4 Actuarial prediction instruments have, however, also received criticism from researchers and scholars (e.g. Melton et al., 1997; Monahan et al., 2001) . Critics have questioned these instruments' generalizability, their failure to incorporate very rare but important risk factors (i.e. factors that would not be relevant to large population of offenders but might be especially significant to particular cases (e.g. paraplegia)), and their failure to include risk reducing or protective factors (e.g. a supportive family) (Monahan, 2003) .
Based on these concerns, some researchers have developed risk assessment instruments that combine the benefits of actuarial instruments with the flexibility of clinical judgment. Risk assessment tools that utilize these methods are sometimes referred to as guided professional judgments or aide-memoires (Webster et al., 1997) . These risk assessment methods utilize risk factors that have been empirically demonstrated to be linked to risk in the empirical literature, but these tools do not suggest how each of these factors should be combined for clinicians to arrive at their final decision. The HCR-20 represents one example of the guided clinical judgment approach, and is specifically designed to assess risk of future violence. It consists of a checklist of 20 items, 10 assessing past or ''Historical'' factors related to risk, 5 assessing present risk ''Clinical'' risk factors, and 5 assessing future ''Risk'' factors. Each item is scored 0 (absent), 1 (possibly or partially present), or 2 (definitely present). Based on the scoring of the 20 items, the practitioner is supposed to offer a statement concerning whether the assessed individual is low, medium, or high risk (Webster et al., 1997) . Research investigating the efficacy of the HCR-20 has found promising results (e.g. Borum, 1996; Douglas & Webster, 1999; Douglas, Ogloff, 3 The Violence Risk Appraisal Guide (VRAG), which was relied upon in one of our experimental conditions in this study, consists of 12 variables (The Hare Psychopathy Checklist (PCL-R), elementary school maladjustment, age of present offense, diagnosis of personality disorder (DSM-III), separation from parents under the age of 16, failure in prior conditional release, criminal history for property offenses, marital status, diagnosis of schizophrenia (DSM-III), victim injury in present offense, history of alcohol abuse, and female victim in present offense). The VRAG was normed on 618 men who committed at least one serious offense, and who were followed for ten years (31% committed a violent act over this time). It accurately predicted dangerousness in 74% of the cases and demonstrated an AUC ¼ 0.76, R ¼ 0.44, sensitivity ¼ 60%, and specificity ¼ 78% at a 10 point cut-off (Rice & Harris, 1995) . It was revalidated on 868 men possessing similar characteristics and results were substantially the same: clinical accuracy ¼ 70%, AUC ¼ 0.74, sensitivity ¼ 62%, and specificity ¼ 72% at a 10 point cut-off (Rice & Harris, 1995) . 4 In addition to the VRAG, a number of other actuarial instruments have been developed to predict a defendant's future dangerousness. For example, high predictive accuracy of a civilly committed populations' violent acts was achieved by an actuarial instrument which used an iterative classification tree approach. This methodology breaks down individuals into groups based on the factors that best discriminate between recidivators and non-recidivators, so that a progressive two by two branching of risk factors and individuals into lower and higher risk groups occurs (Monahan et al., 2001) . Nicholls, & Grant, 1999) . Additionally, it is becoming more common for clinicians to utilize the HCR-20 in their risk assessments (Webster et al., 1997 ).
Yet, the same criticisms that have been leveled against pure clinical predictions also have bearing on guided clinical judgments. In particular, errors associated with assigning non-optimal weights to factors and combining factors in a manner that is subjectively appealing rather than empirically derived represent significant problems for this method of assessment. This and other problems have led some scholars to suggest that guided clinical judgments are unlikely to be the equals of well validated actuarial predictions of dangerousness (Quinsey et al., 1998) .
Some scholars have also questioned the use of actuarial or guided clinical judgment instruments in the future dangerousness predictions required by Texas's death penalty statute (e.g. Cunningham & Reidy, 1999 , 2002 . They argue that the ''society'' these defendants should be assessed as a ''danger to'' should be prison society because that is where they will be housed for at least 40 years and perhaps indefinitely, 5 and that neither the HCR-20 nor the VRAG are validated for such an assessment. Instead, they contend that statistical base rate information based on existing data on death-sentenced inmates' prison misconduct is the most appropriate tool for these evaluations (Cunningham & Reidy, 1999 , 2002 . 6 Texas as well as some other jurisdictions have, however, failed to completely adopt this circumspect definition of ''danger to society,'' allowing jurors to define for themselves what ''danger to society '' means (see, e.g., Smith v. State, 1995) .
Although past research (Krauss & Lee, 2003; Krauss & Sales, 2001 ) has compared the influence of expert testimony based on actuarial instruments to pure clinical judgments, we know of no research to date that has also examined a guided professional judgment risk assessment tool and its influence on juror decision-making. Given the increased use of such instruments, this is an oversight in need of correction.
Expert Testimony and Juror Decision-Making
A multitude of studies have demonstrated that jurors' final decisions are strongly influenced by expert psychological testimony when it is presented on a wide variety of psycho-legal issues from the inaccuracy of eyewitness identification (e.g. Cutler, Penrod, & Dexter, 1989; Loftus, 1986) to insanity (e.g. Rogers, Bagby, & Chow, 1992; Rogers, Bagby, Crouch, & Cutler, 1990) . This effect has been demonstrated in both naturalistic experiments (e.g. Sundby, 1997; Shuman, Whitaker, & Champagne, 1994) and laboratory-based designs (e.g. Brekke & Borgida, 1988) . Although jury decisions are clearly affected by such testimony, the manner in which expert testimony influences jury decisions has received far less attention.
With regard to juror decisions in capital sentencing, several mock juror simulations using the same stimulus materials but employing different populations in different 5 Life imprisonment without parole for 40 years is currently the alternative punishment to death for an offender convicted of capital murder in Texas (Tex. Code Crim. Proc. Ann. art. 37.071(g) (West 2004)).
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In fact, a recent survey conducted by Texas Defender Services of 155 death-sentenced inmates suggested that these inmates rarely engaged in prison conduct that resulted in serious injury, and as a result, predictions of their dangerousness by juries were wrong 95% of the time (Texas Defender Services, 2004) .
CEST and expert testimony in death penalty cases 805 settings (one involved proceedings occurring in a courtroom while another used a classroom), and using different procedures (one study allowed jurors to deliberate), demonstrated that juror affinity for clinical expert testimony over actuarial expert testimony exists even after the presentation of cross-examination and competing experts (Krauss & Lee, 2003; Krauss & Sales, 2001 ). Interestingly, a study by Guy and Edens (2003) examining the effects of actuarial and clinical predictions of dangerousness on juror decisions in a sexually violent predator case found nonsignificant differences between the two expert testimony conditions. 7 These results suggest that the strength of juror bias in favor of less scientific clinical expert testimony over more scientific actuarial expert testimony may depend on the context in which the expert testimony is offered (i.e. death penalty sentencing versus sexually violent predator civil commitment). Nevertheless, the existing, albeit limited, empirical research on expert testimony and juror dangerousness decisions uniformly indicates that jurors may overvalue pure clinical predictions of dangerousness because jurors have granted them more or similar weight to more scientific testimony.
Models of Juror Decision-Making
Although multiple psychological theories suggest why expert testimony may be overvalued by jurors, several heuristic models of persuasion have been offered as the primary reason why certain types of expert testimony exert more influence on jurors' decisions than others. Heuristic persuasion theories 8 generally suggest that the influence of a message is usually a product of the quality of the argument and the persuasiveness of the substance of the message (i.e. central processing of the information) (Golberg, 1968; Petty & Caccioppo, 1986) . However, when the message is complex or difficult to comprehend, individuals rely on cognitive shortcuts or heuristics to evaluate the value of the communication (Chaiken, 1987; Petty & Caccioppo, 1986) . They are also likely to engage in peripheral processing as opposed to central processing of a message, and as a result rely on means other than the content of the message to decide how much weight to place on expert testimony in their decision-making.
In the courtroom, due to expert testimony's complexity or jurors' pre-existing willingness to rely on the opinion of experts, heuristic methods have been suggested as the means jurors use to evaluate and weigh this testimony (Cooper, Bennett, & Sukel, 1996; Schuller & Vidmar, 1992) . Unfortunately, heuristic processing models do not fully explain why clinical expert testimony would be valued more than actuarial expert testimony in decision-making. For example, the model does not The Guy and Edens (2003) study utilized somewhat different methodology, however, and the influence of the expert testimony may have been masked by the fact that they simply compared juror overall verdicts and did not examine changes in the jurors' confidence from a baseline condition based on a summary of the case as was the case in the Krauss and Lee (2003) and Krauss and Sales (2001) studies. In addition, the Guy and Edens study evidenced greater uniformity in overall decisions (more verdicts in favor), and the effects of expert testimony may be greatest when there are more ambiguous decisions to be made by jurors.
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There are multiple heuristic models (e.g. Chaiken's heuristic model of persuasion and the elaboration likelihood model of Petty and Caccioppo) . Since the models offer similar predictions concerning expert testimony and the manner in which it is processed, however, these various theories will be discussed as a single model. indicate exactly when one processing mode will be used over the other or how difficult information will have to be before the peripheral processing mode is utilized. An alternative dual-process model known as cognitive-experiential self-theory (CEST) (Epstein, 1994; Epstein & Pacini, 1999) may provide a better understanding of the appeal of intuitive as opposed to more analytically based judgments.
Cognitive-Experiential Self-Theory
According to CEST (Epstein, 1994; Epstein & Pacini, 1999) information is processed by two partially independent systems, known as an experiential and a rational mode. The experiential mode is ''a crude system that automatically, rapidly, effortlessly, and efficiently processes information'' (Epstein, 1994, p. 715 ) that is intimately associated with affect. It is a very gut-level, emotionally based system that is efficient and requires minimal effort. Thus, it serves as a default mode and is used most of the time. The second system, known as the rational mode, ''is a deliberative, effortful, abstract system' ' (p. 715) , that operates at the conscious level, and is analytic, intentional, and relatively affect free. It is ''experienced actively and consciously, and requires justification via logic and evidence'' (p. 711). CEST maintains that behavior ultimately varies along a continuum between these two systems, and is influenced by the relative contributions of each (Donovan & Epstein, 1997) . A combination of individual differences and situational demands (Denes-Raj & Epstein, 1994) determines whether behavior is primarily controlled by the experiential or rational systems.
A series of studies has demonstrated that the rational-experiential distinction is useful for understanding social behavior in a variety of contexts. For example, CEST has been used to predict when participants will rely upon a variety of heuristic cues identified by Tversky and Kahneman Tversky & Kahneman, 1974 , 1982 . Experiential mode processing leads individuals to utilize cues such as the representativeness and availability heuristics, producing errors in probability judgments. However, when participants are first motivated to process information in a rational mode, reliance upon heuristic cues is reduced and more effortful and accurate judgments occur (for a review, see Epstein & Pacini, 1999) .
Experiential processing also produces a strong tendency for individuals to use capricious and limited information to generate broad and holistic impressions of targets (e.g. being a good or bad person). Such judgments are less likely to occur when individuals adopt a rational perspective (Epstein & Pacini, 1999) . Interestingly, participants in CEST studies have indicated that, although they are aware that their reactions in the experiments are not rational, they believed that (like most people) they would still behave that way in real life (Epstein, 1994) .
CEST has also been used to understand a variety of clinical and social psychological phenomena, including understanding situations where depressive realism is likely to operate (Pacini, Muir, & Epstein, 1998) , predicting conditions where individuals will prefer either self-enhancing or self-verifying feedback (Morling & Epstein, 1997) , and predicting when displaced aggression is likely to occur (Lieberman & Greenberg, manuscript submitted for publication). Finally, Lieberman (2002) has recently applied CEST to jury decision-making. In that study, extra-legal biases were shown to be operative when participants were in an experiential mode, but not in a rational mode. More specifically, experientially induced participants treated attractive defendants more leniently than unattractive defendants. However, rational participants were more objective in their evaluation of trial evidence, and were not influenced by the defendant's appearance.
The Present Study
Cognitive-experiential self-theory (CEST) provides a useful theoretical explanation for previous findings regarding the relative influence of different types of expert testimony on jurors'dangerousness assessments. The VRAG requires risk factors to be statistically combined in a manner that maximizes their ability to predict the intended outcome, and expert testimony based on this instrument is clearly analytically oriented. On the other hand, clinical testimony is based more upon the intuition of the expert and the expert's gut-level opinions regarding the potential dangerousness of the defendant. Further, CEST maintains that the experiential system is the default information-processing mode. Thus, CEST would predict that unless participants are induced to adopt the more effortful rational mode that requires logic and evidence to justify conclusions, clinical expert testimony should be particularly persuasive. Such is the pattern of findings in extant research that has shown clinical testimony to be more influential than actuarial testimony.
9 Jurors induced to think primarily in a rational mode, however, should find actuarial testimony to be more appealing and persuasive than clinical testimony. Using stimulus materials that had previously shown a consistent advantage for clinical expert testimony over actuarial expert testimony, it was hypothesized that inducing a rational mode of processing could reverse these effects. It was also thought that jurors induced into an experiential processing mode would evidence the highest dangerousness ratings following the clinical expert testimony while the jurors induced into a rational model would demonstrate the highest dangerousness ratings following the actuarial expert testimony. In addition, the effect of expert testimony based upon the HCR-20, which combines clinical and actuarial approaches, was also examined. No specific predictions were made with regard to HCR-20 expert testimony other than that this testimony's mixed content would make it less susceptible to the manipulations undertaken and their influence.
METHOD Participants
One hundred and sixty-three psychology and criminal justice undergraduate students from the University of Nevada, Las Vegas, and Claremont McKenna 9 Krauss and Sales (2001) found that actuarial testimony was rated as more influential, credible, and scientifically based, yet it was still less influential on sentencing decisions than clinical testimony. Moreover, Krauss and Sales (2001) and Krauss and Lee (2003) also found that jurors were unaware of their bias in favor of clinical expert testimony. These results parallel the previously mentioned CEST findings that when individuals are in an experiential mode, they are prone to making illogical judgments, they are often unaware of biases that led to these judgments, and even if made aware of their biases, they will continue to follow them despite knowing better (Epstein, 1994 Twenty percent of the sample reported having prior experience as a juror. In each experimental session, between 1 and 5 participants were randomly assigned in a 2 (processing mode: rational versus experiential) Â 3 (expert testimony: clinical versus actuarial versus HCR) between subjects design. All participants were assured of the anonymity of their responses. This study was conducted in accordance with the current ethical principles of the APA.
Procedure
An experimenter, who was blind to conditions, introduced the study's purpose as an examination of the relationship between personality characteristics and jury decision-making. Following initial instructions, the experimenter directed participants into private cubicles to complete their materials. Participants were also ''death qualified'' based on the requirements of Wainwright v. Witt (1985) . Jurors who were unable to consider the death penalty as a punishment option in a particular case because of their opposition to capital sentencing in general were excused from the remainder of the experiment. Participants were given an initial packet that contained several personality questionnaires designed to enhance the credibility of the cover story. They were then given background information and sentencing instructions for a capital murder case. The background information supplied included: a summary of the case against the defendant, the defendant's confession, a list of the defendant's prior offenses, and instructions for sentencing the defendant (further explanation of these initial stimulus materials can be found in Krauss and Sales (2001) ). After the presentation of the first packet, participants rated their beliefs concerning the defendant's dangerousness and their confidence in their rating of dangerousness (described in detail below).
Processing Mode
Participants then received a second packet of materials that contained the processing mode (PM) manipulation. They were told that the exercise was part of a personality assessment related to the experiment they were participating in. The processing mode manipulation in this study was designed to create a mindset in participants, either rational or experiential. The participants in the rational PM group received a sheet of math problems with instructions to solve various equations and a pad of paper for calculations. Presumably, working on math problems requires analytic thought (Epstein, 1994; Pacini & Epstein, 1999) . Participants who were assigned to the experiential PM were given a task that required them to express their current emotional state. More specifically, participants were told ''that feelings and attitudes can be expressed through a number of measures including creative expression. We would like you to draw a picture that describes your gut-level feelings about your emotional state right now.'' As previously noted, CEST maintains that the experiential system is intimately associated with affect. Participants were given a pack of crayons to draw with. The crayons weighed the same as the pad of paper in the rational condition, and the materials were distributed in large manila envelopes, enabling the experimenter to remain blind to participants' conditions. During debriefing, participants were asked to provide their reactions to this exercise. Participants indicated that they believed the cover story explanation that the processing mode manipulation was an additional personality test.
Expert Testimony
The third packet that participants received included a trial transcript that contained one of three expert testimonies: actuarial, clinical, or HCR-20. The expert testimony materials were adapted from the Krauss and Sales (2001) study, and the descriptions of the stimulus materials are taken from the same study. The expert testimony was designed to be easily comprehensible to prevent the possibility that the actuarial expert testimony was more complex then the testimony presented in other conditions. In all three expert testimony conditions, the expert also opined that there '' . . . was a high probability that the defendant would be a future danger to society,'' and simply offered different rationales for this conclusion.
Clinical Opinion Expert
The clinical opinion expert testimony and expert were modeled on actual experts and expert testimony offered in Texas. The expert testimony consisted of statements of (a) his experience and education, (b) his interview of the defendant, (c) his opinion that the defendant is a severe sociopath, and (d) his belief based on his years of experience that the defendant definitively represents a continuing danger to society. This identical expert and qualifications were used in all conditions.
Expert Actuarial Testimony
This expert testimony consisted of statements of (a) his experience and education, (b) his interview of the defendant and his description of the VRAG assessment instrument, (c) his use of VRAG with the criminal defendant, and (d) his belief based on the VRAG that the defendant represents a continuing danger to society. 
Expert Guided Professional Judgment Testimony
This expert testimony consisted of statements of (a) his experience and education, (b) his interview of the defendant and his description of the HCR-20 assessment instrument, (c) his use of the HCR-20 with the criminal defendant, and (d) his belief based on the HCR-20 that the defendant represents a continuing danger to society.
Cross-Examination
Following the presentation of the expert testimony, participants read a crossexamination relevant to the expert that gave the testimony. This cross-examination was also identical to the ''effective'' cross-examination conditions in Krauss and Sales (2001) with a cross-examination condition created for the HCR-20 condition in this experiment.
Cross-Examination of the Clinical Opinion Expert
The cross-examination of the clinical expert detailed that (a) the dangerousness predictions made by clinicians are often wrong, (b) there is a consensus of experts in dangerousness prediction that clinicians have no special ability to predict dangerousness, (c) the testifying expert had not received any special training in dangerousness prediction, (d) clinical opinions tend to overestimate future violence and are often based on faulty reasoning, (e) the testifying expert was unaware of the base rates of violence for this criminal population, (f) actuarial techniques of dangerousness assessment have shown greater validity than clinical instruments, and (g) the confidence the testifying expert has in his opinion has not been linked to accuracy in long-term dangerousness predictions.
Cross-Examination of the Actuarial Expert
The cross-examination condition of the actuarial expert questioned (a) the use of the VRAG on a population on which it is not validated, (b) the error rate of the instrument, and (c) the failure of the VRAG instrument to take into account casespecific information or protective factors.
Cross-Examination of the Guided Professional Judgment Expert
The cross-examination condition of the guided professional judgment expert questioned (a) the possibility of administrator individual differences affecting the scoring of the instrument; (b) the error rate associated with the instrument; and (c) the problems inherent in combining the risk factors effectively.
Dependent Measures

Participants' Dangerousness Beliefs
Participants' beliefs regarding the defendant's dangerousness were measured at three separate times: first, after reading a summary of the case and the defendant's criminal history; second, after reading the expert testimony on the dangerousness of the defendant; and third, after reading the effective cross-examination. At each of these junctures, participants' beliefs concerning dangerousness were assessed by a yes/no decision on dangerousness. Participants then indicated their confidence in that decision on a scale ranging from 1 (not very confident) to 10 (very confident). An index of participants' dangerousness decisions was then created by multiplying decision, coded 1 (yes, defendant is dangerous and should be executed) and À1 (no, defendant is not dangerous and should not be executed) by confidence scores. Thus, the endpoints of the dangerousness index ranged from 10 (extremely confident defendant is dangerous) to À10 (extremely confident defendant is not dangerous).
Basis of Participants' Decisions on Dangerousness
With the exception of the first dangerousness evaluation (which was made prior to the presentation of expert testimony), after completing the dangerousness assessments, participants indicated the relevant weight of factors they felt contributed to their dangerousness decisions. Participants provided estimates of the percentage that expert testimony, the defendant's past offenses, and the present offense contributed to their estimates of the defendant's dangerousness. Participants were instructed that the percentage they assigned to each of the three categories should add up to 100%.
Participants' Perceptions of the Expert
Participants also provided their opinion of the quality of the expert testimony. Participants were asked ''How influential do you feel the expert was?', ''How scientific do you feel the expert was?'', ''How credible do you feel the expert was?'', and ''How confident do you feel the expert was?'' Each of the four questions was rated on a scale of 1 (not very) to 10 (very). Finally, participants were thanked, debriefed, and dismissed.
RESULTS
Dangerousness Ratings
The main dependent measures of interest were participant's dangerousness assessments following the presentation of expert testimony and cross-examination (time 2 and time 3). Although participants were randomly assigned to conditions, it is possible that initial group differences (time 1) regarding perceptions of the defendant's dangerousness existed. As a result, a two-way (processing mode (PM): rational versus experiential) Â (expert testimony: clinical versus actuarial versus HCR)) analysis of covariance (ANCOVA) was performed on time 1 scores, with participants' support for the death penalty entered as a covariate. 10, 11 The results
10
Two participants did not complete the dangerousness assessments, and are excluded from these analyses.
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Support for the death penalty was entered as a covariate because it was possible that any initial differences in dangerousness assessments might be due in part to individual differences regarding support for the death penalty. 12 A repeated measures ANCOVA was then performed on the dangerousness Â confidence composite. Responses on dangerousness measures at time 2 and time 3 were entered as within-subjects variables. PM and expert testimony were betweensubjects factors, and time 1 ratings of dangerousness were used as a covariate. The results indicated a significant effect for the covariate of time 1 dangerousness ratings (F(1, 153) ¼ 271.82, p < 0.01). As a result, relevant covaried means are reported throughout the rest of the paper and in the accompanying table. There was also a significant main effect for time (F(1, 153) ¼ 27.46, p < 0.01), with dangerousness ratings higher immediately after expert testimony (M ¼ 2.67) than following crossexamination of that testimony (M ¼ 0.75), indicating that the cross-examination was effective. Several interactions were significant, including an interaction between the time (time 2 versus time 3) and time 1 covariate ratings (F(1, 153) ¼ 4.13, p < 0.05). There was also a significant interaction between time and PM (F(1, 153) ¼ 4.58, p < 0.01), with rational participants viewing the defendant as more dangerous than experiential mode participants immediately following the expert's testimony (M ¼ 3.03 and 2.32, respectively), but with experiential participants attributing a greater level of dangerousness to the defendant than rational participants after the testimony was refuted in cross-examination (M ¼ 1.21 and 0.29, respectively).
Most importantly, the effects were qualified by a significant three-way (time)-Â (PM) Â (expert testimony) interaction (F(2, 153) ¼ 3.66, p < 0.03). As can be seen in Table 1 , after the expert testimony was refuted during cross-examination, 12 However, as death penalty ratings influenced time 1 perceptions of defendant dangerousness, and time 1 ratings were used as a covariate in analysis of time 2 and time 3 scores, death penalty ratings were not used in later statistical analyses. It is worth noting that significant effects reported later in this paper remained significant when death penalty ratings were entered as a covariate. CEST and expert testimony in death penalty cases 813 participants' ratings of defendant dangerousness dropped in every condition except for the experiential mode-clinical testimony group (post-expert testimony M ¼ 2.54; post-cross-examination M ¼ 2.72). An examination of the responses for the experiential group indicates that following cross-examination clinical expert testimony participants were more likely to view the defendant as dangerous (M ¼ 2.72) than participants exposed to actuarial (M ¼ 0.09) or HCR-20 (M ¼ 0.82) expert testimony. A planned contrast revealed that the difference between the clinical testimony group and the other two groups was significant (t(153) ¼ 2.11, p < 0.05). Several additional planned contrasts indicated that within the experiential condition cross-examination significantly reduced the impact of actuarial testimony (t(153) ¼ 2.54, p < 0.05), but not the impact of clinical testimony (t(153) ¼ 0.20, p > 0.84) or HCR-20 testimony (t(153) ¼ 1.26, p > 0.20). The fact that cross-examination did not significantly reduce the impact of HCR-20 testimony is most likely due to the minimal impact this type of testimony had on participants in the first place, leading to lower dangerousness ratings than those of clinical and actuarial participants (although not significantly so, p > 0.44). However, when participants were induced to think rationally, crossexamination was effective at reducing dangerousness ratings for the clinical testimony group (time 2 M ¼ 4.29; time 3 M ¼ À0.02), t(153) ¼ 4.39, p < 0.01). Several additional planned contrasts indicated that cross-examination also significantly reduced the impact of actuarial testimony (t(153) ¼ 2.11, p < 0.05) and HCR-20 testimony (t(153) ¼ 2.00, p < 0.05). In contrast to experiential participants who were most likely to find the defendant dangerous when clinical testimony had been presented, rational participants rated the defendant as most dangerous after the actuarial based testimony (M ¼ 1.5) compared with clinical (M ¼ À0.02) or HCR-20 (M ¼ À0.62) testimony (t(153) ¼ 2.22, p < 0.05). Importantly, a planned contrast indicated that the dangerousness ratings of clinical participants in the rational condition were significantly lower than in the experiential condition ((M ¼ À0.02 and 2.72, respectively), t(153) ¼ 2.89, p < 0.01)). HCR-20 expert testimony led to the lowest estimates of dangerousness in the rational group. As with experiential participants, the weak effects of HCR-20 testimony following cross-examination were due to the minimal influence of this information initially. Indeed, for time 2 dangerousness ratings, HCR-20 group estimates were significantly lower than actuarial or clinical group estimates, (t(153) ¼ 3.16, p < 0.01). Perhaps the fact that the HCR-20 approach combines both clinical and actuarial testimony makes the ultimate product a watered down version of each, and consequently makes it less persuasive. This issue is addressed in greater detail in the discussion section.
The most central results of the study are the jurors' time 3 dangerousness ratings of the defendant, because they reflect participants' final decisions in the case. As evident in Figure 1 , experiential participants were most influenced by clinical testimony, and rational participants were most influenced by actuarial testimony. When HCR-20 data is removed from the analyses (to better replicate the conditions used by Krauss and Sales (2001) , which this work is based upon) an ANCOVA (with time 1 ratings entered as a covariate) showed a significant two-way interaction between testimony and processing mode (F(1, 104) ¼ 4.15, p < 0.05) with time 3 ratings supporting this trend (see Table 2 ).
Estimates of the Influence of Present Offense, Past Offense, and Expert Testimony Factors on Dangerousness Assessments
A 2 (PM) Â 3 (expert testimony) multivariate analysis of variance (MANOVA) was performed on the weight mock jurors believed they assigned to the present offense, past offense, and expert testimony in their dangerous ratings at time 2. 13 There were no significant main effects or interactions for any of the dependent measures ( p > 0.51). An identical MANOVA was performed on these dependent measures following cross-examination. Once again, there were no significant group differences on any of the measures ( p > 0.59). These findings indicate that participants may not be aware of the extent to which they are influenced by expert testimony because, while their dangerousness ratings demonstrate that they were differentially influenced by the expert testimony conditions, their own ratings of their reliance on the different types of expert testimony indicate no such differences.
13
Data from nine participants were dropped from this analysis because their estimate scores did not total to 100%. The results do not change when these participants are included in the analysis. CEST and expert testimony in death penalty cases 815
Evaluation of the Quality of Expert Testimony
A 2 (PM) Â 3 (expert testimony) MANOVA was performed on participants' time 2 ratings of how influential, scientific, and credible they felt the expert testimony was, and how confident they felt the expert was. A significant multivariate effect emerged for type of testimony (Wilks' lamda, F(8, 306) ¼ 4.33, p < 0.01). When evaluating how scientific the expert testimony was, clinical group participants felt their expert testimony was less scientific (M ¼ 5.14) than participants in the actuarial (M ¼ 6.17) or HCR-20 (M ¼ 6.08) groups (F(2, 156) ¼ 3.56, p < 0.05). No other individual or multivariate main effects or interactions were significant. A 2 (PM) Â 3 (expert testimony) MANOVA was also performed on the same four dependent measures taken at time 3. Once again, a significant multivariate effect emerged for type of testimony (Wilks' lamda, F(8, 306) ¼ 3.98, p < 0.01). As with time 2 measures, when evaluating how scientific the expert testimony was, clinical group participants felt the testimony was less scientific (M ¼ 3.94) than participants in the actuarial (M ¼ 5.33) or HCR-20 (M ¼ 5.36) groups (F(2, 156) ¼ 6.04, p < 0.01). No other individual or multivariate main effects or interactions were significant. Thus, it appears that jurors were aware that personal opinion testimony was less scientific in nature than testimony employing the VRAG or HCR-20 instruments.
DISCUSSION
This study was primarily conducted to better understand findings of previous research regarding the effects of expert testimony on perceptions of defendant dangerousness (Krauss & Lee, 2003; Krauss & Sales, 2001) , and whether they could be reversed by inducing a rational model of processing in jurors. This previous research has shown clinical testimony to be more persuasive than actuarial testimony, despite the overall inferiority of clinical testimony in predicting violence (Borum, 1996; Gardner et al., 1996; Mossman, 1994; Quinsey et al., 1998) . According to cognitive-experiential self-theory (CEST), this pattern of results may be due to the relative influence of experiential over rational information processing. CEST maintains that the experiential mode is a default way of processing information, because it is less effortful and more efficient. When the experiential mode is primarily operative, individuals often rely upon limited but intuitively appealing information to make judgments. Individuals typically ignore probabilistic and other statistically oriented information, and make decisions based on gut-level hunches, even though they are aware that such judgments are not completely rational. In contrast, rational processing leads individuals to think more abstractly and analytically. Judgments are more complex, and individuals are receptive to statistically oriented information. Consequently, we predicted that mock jurors would demonstrate the typical findings regarding the persuasive superiority of clinical testimony if they were in a more experiential mindset. However, we predicted that the influence of clinical testimony would be reduced if jurors were first oriented toward a more rational processing mode, leading actuarial testimony to be more persuasive. This effect was thought to be especially likely when stimulus materials that had consistently demonstrated a bias in favor of clinical expert testimony in previous mock jurors experiments were used.
As expected, the results indicated that clinical testimony led to higher ratings of defendant's dangerousness in the experiential mode condition. However, the effects of clinical testimony were significantly reduced when a rational processing mode was induced in participants. It is interesting that the effects did not emerge on judgments immediately following the presentation of expert testimony. Rather, they emerged after cross-examination. One possible explanation for this is that, although participants were influenced by the initial expert testimony in general, rational participants were better able to integrate the contradictory information contained in the crossexamination, and adjusted their verdicts accordingly. Of note to support this possibility is the fact that all cross-examinations used a rational or logic oriented approach to attack the expert testimony presented in each condition. Alternatively, clinical testimony may have been so appealing to experiential mode participants that belief perseverance effects occurred (Anderson, Lepper, & Ross, 1980) . As a result, experiential participants became highly resistant to contradictory cross-examination information. This explanation, however, while consistent with other research outside the jury decision-making context, is a post hoc explanation and additional research will need to be completed to further examine this issue.
The results for the groups exposed to expert testimony based on HCR-20 assessments indicate that this instrument is not persuasive to mock jurors. This surprising finding is especially troubling given that a plurality of mental health scholars characterize such testimony as superior to both clinical and actuarial models (Webster et al., 1997; Hart, 1998) . The poor performance of the HCR-20 in all conditions suggests that this testimony may be generally less influential than either clinical or actuarial expert testimony, and that, as past research on actuarial expert testimony demonstrated, jurors may be biased against a more scientifically accurate type of expert testimony.
14 Juror bias against this form of testimony could lead to unjust outcomes for defendants when more scientifically valid guided professional judgment expert testimony is weighed less heavily by jurors than less accurate clinical expert testimony.
Study Limitations
As with many experimental studies on jury decision-making, the external and ecological validity of the findings are potentially limited because college students were used instead of actual jurors, testimony was conveyed using a written transcript, and jurors did not engage in deliberations. 15 However, in a review 14 It should be noted that a recent pilot study conducted by the authors comparing the effects of HCR-20 testimony to clinical and actuarial testimony in the absence of any processing mode manipulations revealed a similar pattern of means. Clinical and actuarial testimony led to higher dangerousness ratings then HCR-20 testimony.
15
It is also not clear whether these experimental conditions accurately mimic how such testimony is presented in practice. One reviewer noted that is much more common for clinical expert testimony to be used by the prosecution to show that the defendant is dangerous while statistical base rate expert testimony is often presented by the defense to show that the defendant is unlikely to be dangerous (Cunningham and Reidy, 1999; 2002) . Unfortunately, no research currently exists examining the types of expert testimony most commonly proffered in Texas death penalty proceedings (Reidy & Cunningham, 1999) . Future research should systematically explore the content of expert testimony in capital sentencing, and (if relevant) investigate what effects following pro-prosecution clinical expert testimony with pro-defense statistical expert testimony might produce. examining the effects of different samples of mock jurors (college students versus representative jurors) and different media of trial presentation (i.e. written transcript versus audio-tape versus videotape), Bornstein (1999) reported that these factors typically have minimal or no impact on participants' behaviors. Further, Lieberman and Miethe (manuscript submitted for publication) have recently shown that college students and representative jurors drawn from a local jury pool had virtually identical perceptions of a variety of scientific evidence presented by expert witnesses. Most importantly, past research that has directly examined the effects of actuarial and clinical testimony on defendant dangerousness decisions, using the same stimulus materials as presented in this study (Krauss & Lee, 2003; Krauss & Sales, 2001 ) but in a videotaped format, has shown that participants' responses to clinical and actuarial testimony are quite robust, replicate across different populations and different settings (classroom versus actual courtroom), and do not vary as a function of whether jurors are allowed to deliberate or not.
Trial Procedure Implications
Although the goal of this study was to manipulate processing mode in order to better understand when participants would utilize different types of expert testimony, it is possible that courts or attorneys might want to encourage jurors to adopt either experiential or rational processing modes during a trial. Lieberman (2002) notes that attorneys could encourage experiential processing through the use of specific language, vivid photographs, videotaped presentations, or other exhibits (Belli, 1982; Mauet, 1992; Sannito & McGovern, 1993) designed to arouse emotions. In contrast, if an attorney wanted to minimize the impact of experientially based judgments, and encourage rational processing, he or she would be advised to avoid these types of exhibits, and emphasize statistically oriented evidence, such as laboratory reports. Attorneys might try to capitalize on such approaches during opening and closing statements. In addition, during voir dire, attorneys could try to identify jurors who have a greater natural inclination for either experiential or rational processing. Individual difference measures have been developed and validated in several CEST studies (e.g. Epstein, Pacini, Denes-Raj, & Heier, 1996; Pacini et al., 1998) . Many attorneys are likely aware that there may be benefits to employing or avoiding an emotional appeal with jurors. However, attorneys may not be aware of the complexity of the interaction between emotional arousal and various aspects of the case.
If courts were concerned that jurors were giving insufficient weight to actuarial testimony, procedural instructions akin to cautionary instructions could be developed. Obviously, the approaches used in this study to activate rational and experiential processing (using math problems and creative drawing exercises) would not be utilized in the courtroom. However, other research on the effects of CEST has shown that processing mode can be successfully manipulated by giving participants direct instructions to think rationally and analytically, or to go with their ''gut-level'' feelings (Lieberman, 2002; Lieberman & Greenberg, manuscript submitted for publication; Simon et al., 1996) . Thus, it should be possible to develop effective procedural instructions in this regard.
In future research, it would be useful to explore the impact of various types of emotionally oriented testimony on juror decisions. For example, victim impact testimony provided by the State may be so emotionally arousing that it fosters very powerful experiential processing in jurors. This might be particularly important in death penalty cases, because the prosecution has the opportunity to present such evidence during the initial portion of the sentencing phase of a trial. Alternatively, if the defense presented powerful mitigating factors for a defendant's behavior that were emotionally oriented in nature (e.g. the defendant's long history of being physically and psychologically abused) it might be more difficult for jurors to adopt a rational mindset.
Future research should also examine factors other than processing mode that may influence dangerousness testimony effectiveness. For example, if jurors thought an expert was a ''hired gun'' (Cooper & Neuhaus, 2000) , because the expert frequently testified, was paid handsomely for his or her services, or had poor credentials, would juror confidence in clinical testimony be reduced? Would actuarial based-testimony be more immune to a cross-examination designed to discredit the credentials of the expert because the dangerousness assessment is more scientifically valid and less dependent upon personal opinion? Thus, the results of the present study may have a number of implications for the procedures used by courts and attorneys when dangerousness assessments are made.
Summary
The results of this study are consistent with those that would have been predicted by CEST. Jurors who received an experiential mode manipulation found the clinical expert testimony more influential in their decisions than the other two types of expert testimony presented while jurors who received a rational model manipulation found the actuarial expert testimony more compelling than other types of expert testimony.
Additionally, the ineffectiveness of expert testimony based on a guided clinical judgment instrument (the HCR-20) to influence jurors' decisions in this study suggests that greater attention needs to be paid by researchers to the impact of different types of expert testimony on juror decisions. Although this testimony's poor performance in one study of mock jurors is not sufficient grounds for largescale concern, it is troubling that this testimony performed so poorly in comparison with other types of expert testimony utilized. It is even more problematic because guided professional judgment instruments have become all the more common and touted as superior to both clinical and actuarial techniques (Webster et al., 1997) . Future research will need to explore whether these types of assessment, which are considered state of the art or best clinical practice by some scholars (Hart, 1998) , are viewed as less persuasive or influential than other assessment methodologies by actual jurors.
